Mercaptoacetyltriglycine forms complexes with 186/188Re and 99mTc radionuclides that are useful in nuclear medicine because they are substrates of the renal anion transport system. However, 
Introduction
Mercaptoacetyltriglycine (MAG3H5) forms complexes with Re and Tc that are substrates of the renal transport system for organic anions. In fact, derivatives of [99mTcO(MAG3)] 2" and [186ReO(MAG3)] 2" (MAG3 = penta-anionic form of MAG3H5) are being used to radiolabel antibodies in investigational cancer diagnosis and therapy, in part because the radiolabeled catabolites and metabolites are rapidly excreted by the kidneys.I, 2 [99mTcO(MAG3)] 2" is also used in nuclear medicine to evaluate renal tubular function. However, the renal clearance of [99mTcO(MAG3)] 2" is only 50-60% that of radioiodinated [1311] -o-iodohippurate (OIH) 3 which is also used clinically to evaluate renal function. Since therapeutic applications for 186Re and 188Re radiolabeled antibodies are under investigation and 99mTc is the preferred diagnostic radionuclide in nuclear medicine procedures, it is important to develop new ligands that not only form Re and Tc chelates but are also superior substrates for the renal anion transport system.
Organic sulphonates are also substrates for the renal anion transport system. A sulphonate group is similar to a carboxylate group in that both are mono-anionic oxo acids at physiological pH and both serve as the primary recognition site for renal tubular transport. However, a sulphonate is a large tetrahedral group while a carboxylate is a smaller planar group. The charge on a sulphonate group is also more diffuse than that of a carboxylate group because the sulphonate has an additional oxo group participating in electron delocalization.
Synthesis of the Sulphonate and Phosphonate Derivatives of MercaptoVol. 1, No. I, 1993 acetyltriglcycine. X-Ray Crystal Structure of Na 2 (ReO(Mercaptoacetyl- 
(SCH2). Su(C)(C)inimidyI-N-(S-benzoylthioa(C)etyl)gly(C)ylgly(C)inate (3)
. SBzMA-OSucc (7.3 g, 25 mmol) was dissolved in warm EtOH (100 ml). Glycylglycine (3.3 g, 25 mmol) was dissolved in H20 (30 ml) and the pH of the solution was brought to 7 with 1 N NaOH. The Na[N-(S-Benzoy thIoa(C)etyI)gly(C)ylg lycyl ami nomethyl pho=phonate].:2 H20 (4). Aminomethylphosphonic acid (0.5 g, 4.5 retool) was dissolved in H20 (10 ml) and the pH of the solution was brought to 7 with I N NaOH. SBzMAG2-OSucc (1.3 g, 3.2 mmol) in MeOH (20 ml) was added and the reaction mixture was stirred at room temperature for 5 h. The solution was filtered and acetone (100 ml) was added to the filtrate. The precipitate was collected and dissolved in 67% MeOH/H20 (30 ml) and m-precipitated with acetone (100 ml). Yield 0.5 g (35% Two check refections were measured every 48 reflections and there was no significant deviation in intensities. Intensities were corrected for Lorentz and monochromator polarization effects and a semi-empirical absorption correction was applied based on azimuthal scans of 8 reflections. Systematic absences were consistent with the unique space group Pbca. The structure was solved by Patterson methods and all non-hydrogen atoms were refined anisotropically by fullmatrix least-squares procedures using SHELXTL PLUS (VMS). The water hydrogen atoms were located from difference maps and the methylene hydrogen atoms were generated at calculated (d(C-H) = 0.96 A) positions. The hydrogen atoms were constrained using a riding model with isotmpic thermal parameters fixed at 0.08. Crystallographic data are summarized in Table I .
Results
The synthesis of S-benzoyl (SBz) protected [SBzMAG2-AMPH4]" (2) using a standard activated ester coupling procedure 10 was moderately successful (33% yield) at room The structure of Na2[ReO(MAG2-AMS)].3H20 (6) was determined by X-ray diffraction. A perspective drawing of the dianion of 6 is presented in Figure 1 . Final atomic coordinates, are listed in Table II and selected bond distances and ang!es are given in Table III . 10 The sulphonate group in 6 is is deprotonated and adopts a syn conformation wt respect to the oxo ligando Both the protonation state and the conformation of the terminal group are important for the renal anion transport system because (1) the terminal group, in its anionic form, serves as the primary recognition site for renal tubular transport and (2) the oxo ligand is considered to be a secondary recognition site (at least in the related carboxylate species). 11, 17 Since syn-[99rrrl'cO(map)]2" is excreted at twice the rate of ant/-[ggmTcO(map)] 2" 7 simultaneous recognition of the primary anionic group and the oxo ligand may be most effective when the pdmary anionic and secondary (oxo) recognition sites are on the same side of the metal coordination plane. 11 The structure of 6 is the first example of a Re(V)ON3S complex that satisfies the charge and conformational cdteda for renal tubular transport in the solid-state. (2) 9595 (6) 2322 (12) 4567 (6) 61(4) N (3) 9087 (5) 195 (11) 3938 (6) 56 (3) O (1) 8282 (5) 2941 (9) 3566 (5) 67 (3) 0(2) 7683 (5) 3543 (10) 6142 (5) 63 (3) 0(3) 10346 (5) 3529 (10) 5303 (5) 67 (3) 0(4) 10242 (5) -717 (10) 3719 (6) 76 (4) 0(5) 8154 (5) -2419 (10) 2674 (5) 64 (3) O (6) 9160 (5) -888 (11) 2351 (5) 73 (3) 0(7) 7972 (5) 18 (8) 2700 (5) 60(3) C (1) 7194 (7) 1835 (13) 5329 (8) 61 (4) c (2) 7772 (8) 2845 (14) 5588 (7) 60(5) C (3) 9026 (7) 3689 (16) 5458 (7) 62(5) C (4) 9733 (8) 3185 (13) 5106 (7) 57(5) c (5) 10176 (8) 1506 (17) 4228 (8) 66(5) C (6) 9851 (7) 263 (16) 3929 (7) 62(5) C (7) 8756 (7) -1084(13) 3716 (7) 58(4) Na (1) 6714 (3) 307 (6) 3024 (3) 69(2) Na (2) 8103 ( Figure 2 ) that creates four Na + channels with interatomic Na-Na distances of 3.3-3.4 A running parallel to the b axis. Na(1) is surrounded in a pseudo-octahedral manner by S(1), 0(7), two water oxygen atoms (0(8) and 0(9)), and two oxygen atoms from symmetry related dianions (O(la) symmetry position (1.5-x, -0.5+y, z) and O(5a) symmetry position (1.5-x, 0.5+y, z)). Na(2) is also surrounded in a pseudo-octahedral manner by O(1), 0(7), two water oxygen atoms (O(10) and O(8a) symmetry S111 0(1) 0(80) 0 (7) 0(101 Figure 2 . Na + coordination in the crystal lattice of Na2[ReO(MAG2-AMS)].3H20 (6).
glycylclycylaminomethanesulphonate)]-3 H20 position (1.5-x, 0.5+y, z)), and two oxygen atoms from symmetry related dianions (O(2a) symmetry position (x, 0.5-y, -0.5+z) and O(5a) symmetry position 1.5-x, 0.5+y, z)). Na(1) and Na(2) are bridged by 0(7) and O(5a) with a Na-Na distance of 3.4 A. Na(1) is bridged to Na(2a) symmetry position (1.5-x, -0.5+y, z) by O(1) and Na(2.) is bridged to Na(la) symmetry position (1.5-x, 0.5+y, z) by 0(8) with Na-Na distances of 3.3 A. The syn conformation of the dianion is evidently important in the solid state since Na(2) is coordinated by both O(1) and 0(7) and three out of the four bridging oxygen atoms are sulphonate and oxo species.
Discussion
The predominant difference between 
